The mammalian proximal tubular fluid is generally considered to contain a low but definite protein concentration (1) (2) (3) . The degree of glomerular capillary membrane permeability has been considered to range from that of a perfect ultrafilter to one yielding a protein concentration of 30 mg per 100 ml or more in the immediate filtrate. The most obvious evidence that protein is present in the glomerular filtrate is the presence of plasma proteins in the urine of normal man, dog, and rat. Estimates of the albumin in normal human urine, based upon a number of different methods, range from 15 to 31 mg per 24 hours (4-8). This amount of albumin could easily be accounted for by a concentration less than 1 mg per 100 ml in the glomerular filtrate provided none was absorbed. The only direct estimate of protein in the mammalian nephron is to be found in the micropuncture studies of Walker, Bott, Oliver, and MacDowell (9). The protein concentration in 41 samples of glomerular and proximal tubular fluid from the guinea pig and the rat was found to range from less than 30 mg per 100 ml to less than 200 mg per 100 ml. Earlier, Wearn and Richards (10) 
The mammalian proximal tubular fluid is generally considered to contain a low but definite protein concentration (1) (2) (3) . The degree of glomerular capillary membrane permeability has been considered to range from that of a perfect ultrafilter to one yielding a protein concentration of 30 mg per 100 ml or more in the immediate filtrate. The most obvious evidence that protein is present in the glomerular filtrate is the presence of plasma proteins in the urine of normal man, dog, and rat. Estimates of the albumin in normal human urine, based upon a number of different methods, range from 15 to 31 mg per 24 hours (4) (5) (6) (7) (8) . This amount of albumin could easily be accounted for by a concentration less than 1 mg per 100 ml in the glomerular filtrate provided none was absorbed. The only direct estimate of protein in the mammalian nephron is to be found in the micropuncture studies of Walker, Bott, Oliver, and MacDowell (9) . The protein concentration in 41 samples of glomerular and proximal tubular fluid from the guinea pig and the rat was found to range from less than 30 mg per 100 ml to less than 200 mg per 100 ml. Earlier, Wearn and Richards (10) had found no protein in 11 frog glomerular samples and concluded that the glomerular filtrate was protein free.
The recent adaptation of micropuncture technique to the dog nephron by Clapp estimated from previous micropuncture studies (9) .
Methods
Studies were performed on five male or female dogs weighing 10 to 15 kg. The dogs were anesthetized with 200 mg Pentothal Sodium [sodium 5-ethyl-5-(1-methylbutyl)-2-thiobarbiturate] administered as a 2.5%o solution in distilled water. Supplemental Pentothal was given during the experiment as necessary. The left kidney was exposed through a flank incision, and indwelling catheters were inserted into the ureter of the experimental kidney, the foreleg vein, and the femoral vein. Methods for exposing and supporting the kidney for micropuncture as well as for the tubular fluid collection and identification of the puncture site have previously been reported (11) . In the present experiments, collections were continued to obtain a volume as near as possible to 0.25 Al. Samples in which red blood cells or obvious sediment could be detected on microscopic examination were discarded.
In all experiments, 15-minute periods for determination of inulin clearance were obtained while tubular fluid samples were being collected. After appropriate priming and sustaining infusion of inulin had been given, 30 minutes was allowed to elapse before collections were begun to insure adequate equilibration. Venous blood was drawn at the mid-point of each period, and urine was collected through a ureteral catheter. It previously has been demonstrated that the surgical manipulation necessary for tubular fluid collections does not appreciably alter the function of the experimental kidney when it is compared to its contralateral control (11) . Tubular fluid inulin concentration was not measured in these experiments.
Albumin and gamma globulin in the tubular fluid were estimated by modifying the agar gel diffusion precipitin technique of Soothill (12) . A phosphate buffer consisting of 0.15 M Na2HPO, and 0.15 M NaH2PO4 in a 4/1 ratio was mixed with an equal volume of normal saline and adjusted to pH 7.6 with 0.1 N NaOH. A 2 g per 100 ml solution of Difco Special Agar-Noble 1 in the saline phosphate buffer was heated for 2 hours and then filtered through boiled filter paper under suction. Sodium azide, 0.01 g per 100 ml, was Three tubular fluid samples were analyzed for albumin by a quantitative hemagglutination inhibition test (15) . A lower limit of 0.012 ,ug of albumin was detectable. 4 After each micropuncture collection, the tubule was filled with latex and, after maceration in 50%o HCl, microdissected as previously described (11); the distance of the puncture site from the glomerulus, as a fraction of proximal tubular length, was determined.
Results
The results of 38 proximal tubule collections from five dogs are shown in Table I . The tubular fluid concentration in each sample is indicated along with the location of the puncture site in the proximal tubule. Twenty-two samples were full 0.25-Mul collections. The other 16 were diluted between 1.08 and 3.44 times to bring them to equal volumes. The lowest albumin standard giving a precipitin line was 2 mg per 100 ml. Therefore, any collected sample that gave no precipitin line is recorded as containing less than 2 mg per 100 ml multiplied by the corresponding dilution factor, if any. There were 18 such samples that contained less than 2 to 6.9 mg per 100 ml, the majority being listed as less than 3 mg per 100 ml albumin. Eighteen samples gave a precipitin line reading in the range of 2 to 8 mg per 100 ml. Only 2 collections, at 100 and 15 mg per 100 ml, respectively, exceeded this range. These were also the only 2 with the gamma globulin antisera (also at 10 and 15 mg per 100 ml). The possibility of some extracellular fluid contamination of these 2 samples exists. None of the other 36 samples gave a precipitin line with the antigamma globulin that gave a lower limit of detection at 5 mg per 100 ml. All 22 full samples contained less than 5 mg per 100 ml gamma globulin, whereas the 16 "diluted" samples could be stated to contain less than 5.4 to 17.2 mg per 100 ml. (12) , the complement fixation method (16), the hemagglutination inhibition technique (15) , and the blocking effects of albumin and the binding of 1131 albumin by rabbit antialbumin (17) . The gel diffusion precipitin technique of Ouchterlony (18) has been modified by Gell (19) for quantitative study of the small gamma globulin concentration of hypogammaglobulinemic states (20) . More recently Soothill (12) has further adapted this method to the measurement of several proteins, including albumin, in the blood and urine. Blainey, Brewer, Hardwicke, and Soothill (21) have used this method extensively in the study of relative protein clearances in the nephrotic syndrome due to membraneous and proliferative glomerulonephritis. This method has also been applied to exercise and postural proteinuria (22, 23) . The basic simplicity of the gel diffusion precipitin method lends itself to ready application to micropuncture experiments in the dog. Also, at the time of these experiments, this method seemed the most proved in quantitative immunochemical studies. It appeared easiest to differentiate subtle differences in the standards below 10 mg per 100 ml, the range into which most tubular fluid protein concentrations fall. In this range, a given protein concentration can be estimated to + 1 mg per 100 ml. Despite the subjective element in the method, repeat independent visual matchings were in virtual agreement. Soothill (12) states that there is a coefficient of variation of 18%o for albumin determinations; although the variability was not systematically examined in these studies, we believe it was not greater than that given by Soothill.
Our studies, based on this gel diffusion technique, indicate that the protein concentration in the dog's proximal tubule is lower than had been inferred from previous micropuncture study in mammals (9) . In 18 samples, no albumin could be detected. In 14 of these a concentration of 3 mg per 100 ml should have been detected; in 3 of the other 4, the concentration detectable was 5 mg per 100 ml or less. In the 20 samples that yielded precipitin lines, the concentration averaged 5.9 mg per 100 ml, and in only 2 samples was the concentration 10 mg per 100 ml or more. Gamma globulin was detected in only the latter 2 instances and generally appears to be present in smaller amounts than albumin in the proximal tubular fluid. Some confirmation of the validity of the measures of tubular fluid albumin by the gel diffusion technique may be derived from the similar results obtained with the hemagglutination inhibition technique (15) Dock (24) by perfusing rabbit kidneys with cold serum to inhibit tubular function. Sellers, Griggs, Marmorston, and Goodman (25) calculated proximal tubular albumin concentration to be 7.6 mg per 100 ml by measuring the amount of dye-labeled albumin present in histological sections of the proximal tubule.
The glomerular basement membrane seems to be the major restriction to the passage of proteins into the filtrate (26) . On the basis of this study, insignificant amounts of albumin cross the normal glomerular barrier. It is not possible to calculate a mean albumin concentration in the proximal tubule because of the large proportion of samples containing no detectable protein. Therefore, to speculate on the amount and nature of proximal tubular albumin reabsorption does not seem wise. In any case, a tubular albumin concentration of less than 1 mg per 100 ml would easily account for all albumin excreted. Summary 1. Albumin and gamma globulin concentrations have been estimated in 38 samples of proximal tubular fluid from five dogs by a quantitative gel diffusion precipitin technique.
2. Eighteen samples had albumin concentrations in the range of 2 to 8 mg per 100 ml. Another 18 samples had no detectable precipitin level and were therefore less than 2 to 6.9 mg per 100 ml. Two samples had 10 and 15 mg per 100 ml of both albumin and gamma globulin. All other samples gave no gamma globulin precipitin line.
3. Three samples tested by the hemagglutination inhibition technique had albumin concentrations in the same range as above.
4. Albumin concentration did not change according to any pattern when plotted as a function of distance along the tubule.
